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details related to the mass spectrometer optimisation are outlined in Ulianov et al. (2012) . A GJ-1 23 standard zircon with an Pb/ 238 U age of 600.5±0.4 Ma (Schaltegger et al., unpublished; in 24 Boekhout et al., 2012) was used for the standardisation of the relative sensitivity factor. For the 25 accuracy control, the Plešovice standard was employed (Sláma et al., 2008) . Raw intensity vs. time data 26
were reduced in LAMTRACE (Jackson, 2008 U spectra corresponding to one single isotope abundance ratio per ablation are reported in this 28 study. Weighted mean ages and concordia diagrams were obtained using Isoplot (Ludwig, 2008) . 29
The mean age (i.e. crystallization age) is calculated from all concordant zircon population. Based on the 30 probability density estimate curve and the mean square weighted deviation (MSWD), some samples 31 exhibit subpopulations (see Figure 1, samples n°1, 13, 14, 15, 17, 21, 23, 27, 28 and 30; Table DR2) , 32 and we only considered the younger subpopulation to represent the crystallization age, the older 33 subpopulation interpreted as antecrystic or inherited zircons for adjacent rocks (Miller et al., 2007) . 34
Reported errors (2 SD) in Figure 1 are named "internal" and "external" errors. The "internal" error 35 corresponds to the analytical uncertainties from the sample measurement, while the "external" error 36 includes the propagation of analytical uncertainties from the sample measurement and the 37 reproducibility of the measurements on the primary standard GJ-1 (Fig. 1) . Table DR3 ). Sample RO280-2_N2 45 corresponds to a stockwork-like veinlet mainly filled by quartz-chalcopyrite-molybdenite from 46 Agarak deposit, whereas samples RO812-3_Ankaser_N72p and RO812-7_Aigedzor_NRM-0560 47 were selected from quartz-molybdenite stockwork-like veinlets from Hanqasar and Aygedzor, 48 respectively. Six samples from quartz-molybdenite (RO280-1_NI) and quartz-chalcopyrite-49 molybdenite (RO758-5_KJ1509, RO596-2_KJ-13-25A, RO612-10_KJ-13-25A, RO391-2_KJ-10-13A, 50 and RO758-6_KJ15X1) stockwork-like veinlets were collected from the giant Kadjaran Cu-Mo 51 deposit (see Figs. 1 and 2 ; Table DR3 ). Grain size of molybdenite varies from 500m to 2 mm. 52
Analyses were performed in the Laboratory for Sulfide and Source Rock Geochronology and 53
Geochemistry in the Durham Geochemistry Center at the University of Durham (UK). The 54 complete analytical procedure for Re-Os determinations is described in Selby and Creaser (2004) 187 Os concentrations. Uncertainty with and without the 187 Re decay constant (Smoliar et al., 1996; 69 Selby et al., 2007 ) is also considered (Table DR4) . 70
71

In situ zircon Hf isotope analyses 72
In-situ Hf isotope analyses were carried out at the University of Geneva on a Teledyne -Photon 73
Machines "Analyte G2" laser system equipped with a two volume "HelEx-2" ablation cell 
Ta (H4). 80
Blanks were acquired following the same method as samples, without ablation, every ca. 10 analyses. 81
Reference zircons Plešovice (Sláma et al., 2008) and Temora-2 (Woodhead and Hergt, 2005) were 82 measured after every 5 to 8 unknowns. Plešovice and Temora-2 zircons reach respective 83 0.282479±0.000027 (n=89) and 0.282670±0.000036 (n=98) over 10 months and 6 measurements 84 sessions (see details in Table DR 3) . These values show a slight offset from the reference values to 85 which the sample data are normalized. Instrument tuning is then performed so that this offset is (i) as 86 small as possible (<1 εHf) and (ii) 
In situ zircon O isotope analyses 106
Oxygen isotopes measurements were carried out on a different zircon sample set than those used for 107 LA-ICPMS U-Pb zircon dating but their cathodoluminescence patterns are very consistent from one 108 zircon sample set to another from the same crushed sample. The U-Pb weighted mean dates are 109 considered to be representative enough to accurately trace the source evolution over 30 Ma ( Table  110 DR2). 111
Sample preparation and secondary ion mass spectrometry (SIMS) were carried out at the Canadian 112
Centre for Isotopic Microanalysis (CCIM) at the University of Alberta. Polished zircon mid-sections of 113 unknowns and zircon reference materials were exposed within a 25 mm diameter epoxy mount (M1323) 114 using diamond grits. The mount was cleaned with a lab soap solution, and de-ionized H 2 O. Prior to 115 scanning electron microscopy (SEM), the mount was coated with 5 nm of high-purity Au. SEM 116 characterization was carried out with a Zeiss EVO MA15 instrument equipped with a high-sensitivity, 117 broadband cathodoluminescence (CL) detector. Beam conditions were 15kV and 2 nA sample current. Boekhout F., Spikings R., Sempere T., Chiaradia M., Ulianov A. and Schaltegger U., 2012, Mesozoic 157 arc magmatism along the southern Peruvian margin during Gondwana breakup and dispersal: Lithos, v. 158 146, p. 48-64, doi:10.1016 Lithos, v. 158 146, p. 48-64, doi:10. /j.lithos.2012 Bouvier, A., Vervoort, J. D., and Patchett, P. J., 2008, The Lu-Hf and Sm-Nd isotopic composition of 160 CHUR: Constraints from unequilibrated chondrites and implications for the bulk composition of 161 terrestrial planets: Earth and Planetary Science Letters, v. 273, p. 48-57, doi:10.1016 Letters, v. 273, p. 48-57, doi:10. /j.epsl.2008 . Singer et al. (2008) , with updated information from Aghazadeh et al. (2015) and Richards (2015) . Suture zones and structures are derived from Mouthereau et al. (2012) and the topographic relief background map from ETOPO1 (1'×1' resolution) Global Relief data (http://www.ngdc.noaa.gov). Abbreviations are Greater Caucasus (GC), Lesser Caucasus (LC), Sanandaj-Sirjan Zone (SSZ) and Urumieh-Dokhtar Volcanic Zone (UDVZ). SiO2 (wt%)
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